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(54) MOUNTING SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mounting 
substrate having structure which is easily manufactured 
in the mounting substrate for mixedly mounting both 
optical devices and electronic devices. 
SOLUTION: Electric wiring 2 is formed on the surface on 
which optical devices A and electronic devices B are 
mounted and also optical waveguides 3 are formed on 
the surface of the opposite side, total reflection mirror 
parts 4 are formed at the end parts of the optical 
waveguides 3 so as to orthogonally bend optical signals 
from the optical waveguides 3 toward the light receiving 
and emitting parts of the optical devices A, and optical 
waveguide parts 5 which connect the total reflection 
mirror parts 4 of the optical waveguides 3 to the light 
receiving and emitting parts a of the optical devices A 
are formed within the substrate. The optical signals 
within the optical waveguide are efficiently transmitted 
to the optical device and also the optical signals from 
the optical device are received by the optical waveguide 
with simple structure even if the optical waveguide in which a 45 
formed is not reversed as in a conventional technique. 
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♦ NOTICES ♦ 

«F0 and HCIPI ere not responsible for any 
dances caused by the uti of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings* any words are not translated. 



CLAMS 



[ClaknCs)] 

[Claim 1) WhSe being a substrate for mounting for loading together both optical device and 
electron device and forming electric wiring in the field of the side which carries an optical device 
and an electron device Optical waveguide b formed in the field of the opposite side, and the 
total reflection mirror section b formed in the edge of optical waveguide so that a ightwave 
signal may be bent at a right angle towards the carrier light -emitting part of an optical device 
from the optical waveguide. The substrate for mounting characterized by forming in the interior 
of a substrate the optical waveguide part which connects the total reflection mirror section of 
optical waveguide, and the carrier fig ht e mi tting part of an optical device. 

[Claim 2] The substrate for mounting according to claim 1 characterized by the ingred i ent of a 
substrate being silicon. 

[Claim 3] The substrate for mounting according to claim t or 2 characterized by forming the 
optical waveguide part inside the substrate which connects the total reflection mirror section of 
optical waveguide, and the carrier fight-emitting part of an optical device by ressv 
[Claim 4] The substrate for mounting accordmg to claim 3 characterized by using 
dectrodeposted resin for the resin which forms an optical waveguide part. 

[Claim 5} The substrate for mounting accordmg to claim 1 to 4 characterized by making between 
the carrier fig ht e mi t ti ng part of an optical device, and the substrate sides which are optical 
device loading sides into the structure which b not hollow. 

[Claim 6] The photoelectron substrate according to claim 1 to 4 characterized by tiffing up with 
resin between the carrier figh t e mi tting pert of an optical device, and the substrate sides which 
are optical device loading sides. 
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DETAILED DESCRIPTION 



(Detailed Description of the Invention] 
[0001] 

(Field of the invention] This invention relates to the substrate for mounting for 
OPUTOERETOKURONKUSU carrying both optical device and electron device. 
[0002] 

[Description of the Prior Art] ki recent years, the amount of ^formation on a network is 
increasing by leaps and bounds, and the technique of transmitting and processing a vast quantity 
of data for this reason b needed with the rapid spread of the kitemet. For example, in order, as 
for CPU. for a clock rate to come to exceed 1GHz in order to improve processing speed end to 
make possible data transfer of broadband width of face further more, efforts to increase bus 
width of face and raise a data transfer rate are made. 

(0003] However, these technical development aims at the improvement in capacity by the 
electrical signal in transfer of the electrical signal on electric wiring, is faced performing signal 
processing at high speed, and has • technical problem peculiar to an electrical signal, namely, the 
noise by RC delay and the cross taflt accompany improvement in the speed of a signal and 
electr o rnagnetism — there are problems which should be solved, such as a radiation noise, and 
in the electrical signal, the high speed signal processing and transmission corresponding to a 
future demand serve as a difficult situation, and serves as a neck of the improvement in capacity 
of a system. 

[0004] On the other hand, the Eghtwave signal has the des cri ptions, such as a high speed low 
loss, and no guiding. Then, the photoelectron technique (optoelectronics) in which a lightwave 
signal performs a transmission part and an electrical signal performs the processing section 
taking advantage of this description has attracted attention. This has the place depended on the 
steady advance of the carrier light emitting device of fight fike semiconductor laser or a 



[0005] 

(ProblemCs) to be Solved by the Invention] It faces loading together an optical device and an 
electron device on the same substrate, and producing the module for optoelectronics, and 
although a pig tea type with the connection of an optical fiber is used, each device, e speci a lly 
optical device win serve as the situation where the substrate carrying a device is filed with the 
optical-fiber section of **** of an optical device, if the scale of a system becomes large. For 
this reason, the optical surface mount technology (fight SMT) which applied the concept of the 
surface mount which carries an electron device in the printed circuit board in which electrical 
signal wiring was formed has attracted attention. That is, wiring for electrical signals and the 
optical waveguide for lightwave signals tend to be formed in a substrate front face, end it is going 
to carry out the surface mount of an e lec ti on device or the optical device. 
[0006] Accords* to this optical surface mount technology, although wiring for electrical signals 
and the waveguide for fightwevo signals are formed in the front face of a substrata at a plane, 
since an optical device b carried at right angles to a substrate, the carrier fight emitting device 
section will counter a substrate front face. Therefore, it b necessary to form an optical path 
perpendicularly from the optical waveguide on the front face of a substrate. For thb reason, in 



order to bend an optical path, the structure which forms the total reflection mirror of 45 degrees 
in the optical waveguide section b proposed (electronics mounting technology. Vol IB. No.I. 
M&ami. p32-37. 'the present condition of optoelectronics mounting technology and a technical 



[0007] However, by the approach shown in thb reference, since a diamond blade cuts optical 
waveguide and the end face of 45 degrees b made, fight will not be bent on the substrate top 
face, but it w» turn at it in the oVection of a substrate inferior surface of tongue. Therefore, the 
optical waveguide which formed the total reflection mirror 45 degrees must be imprinted to other 



] The place which thb invention b made in view of the above situations, and b made into 
the purpose b to offer the substrate for mounting of the structure which does not need to 
reverse the optical waveguide which formed the total reflection mirror 45 degrees, therefore can 
be manufactured ees9y. 
[0009] 

[Means for Sokring the Problem] In order to attasi the ebeve-mentionod purpose, while thb 
invention b a substrate for mounting for loading together, both optical device and electron device 
and electric wwvtg b formed in the fbM of the side which carries an optical device and an 
electron device Optical waveguide b formed in the field of the opposite side, and the total 
reflection mirror section b formed in the edge of optical waveguide so that a Eghtwave signal 
may be bent at a right angle towards the carrier fight-emitting pert of an optical device from the 
optical waveguide. It b characterized by forming in the interior of a substrate the optical 
waveguide part which connects the total reflection mirror section of optical waveguide, and the 
carrier fig) it* omitting part of an optic al device. 

[0010] h the substrate for mounting of the above me n tioned configuration, it b desirable to use 
season (SO for the ingredient of a substrate. 

COOtt] Moreover, in the substrate for mounting of the ebeve-rnentioned configuration, it b 
clesirabte that the optical waveguide part inside the substrato which connects the tc 

tion of optical waveguide and the carrier fight emitting part of an optical device b 
i by resin. And it b desirable that cl ect r ode p ostod resin b used for the resin which forms 



[0012] Moreover, in the substrate for mounting of the above-mentioned configuration, it b 
desirable to make between the carrier lig ht emitting part of an optical device and the substrate 
sides which are optical device feecartg sides into the structure which b not hollow. And it b 
desirable to fill up with resin between the carrier light-emitting part of the optical device and the 



[0013] 

[Embodanent of the invention] Drawing 1 b the outfine block diagram showing the condition of 
having carried the optical device end the electron device in the substrate for mounting 



[0014] While the electric wiring 2 of an electrical signal, a power source, a gland etc. b formed in 
one field and the optical device A and electron device B are carried after the wiring 2. as for the 
substrate 1 for mounting, optical waveguide 3 b formed mx the field of another side And the total 
• reflection roarer section 4 b formed in the edge of optical waveguide 3 so that a Eghtwave signal 
may be bent at a right angle towards the carrier fight-emitting part a of the optical device A from 
the optical waveguide 3. Furthermore. [0015] by which the optical waveguide part 5 which 
connects the total reflection mirror section 4 of optical waveguide 3 and the carrier Kght- 
emttting part a of the optical device A b formed in the interior of a substrate 1 By the module 
using the substrate 1 for mountmg of the above-mentioned configuration, a lightwave signal win 
be bent by the total reflection mirror section 4 of the edge of optical waveguide 3 at right angles 
to the opposite side of a substrate 1. and wffl get across to the optical device A efficiently 
through the optical waveguide part 5 inside a substrate. 

[0016] Furthermore, in the processing process of a substrate 1. it becomes possUe to form a 
perpendicularly deep hole in a substrate side by using the silicon used for serniconductor device 
production as an ingredient of a substrate 1. 
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[0018] Furthermore. k> case the optical device A b carried in the substrate 1 for mounting with 
the above structures, if between the carrier fight-emitting part a of the optical device A and 
substrate sides b filled up with the structure 6 which b not hollow, for example, resin, the 
Kghtwave signal which has passed along the optical waveguide part 5 will reach I 
A efficiently, without passing along a part with the refractive index from which n 



[0019] Drawing 2 - drawing 4 are process drawings showing the manufacture procedure of the 



] Fast, the substrate 10 which consists of sScon as shown in drawing 2 (a) b prepared. 
And by exposure through a predetermined photo mask, and development following it. after 
performing predetermined pretreatment to thb substrate 10 and coating a photoresist as shown 
in drawing 2 (b). the resist layer 1 1 b formed, next CF4 after performing baking and stiffening 
the resist layer 1 1 and SF6 etc. — gas — 02 Plasma etching of a substrate 10 b performed 
using the added mixed gas. and as shown in drawing 2 (c). the perpendicularly deep hole 12 b 
formed in a substrate 10. As shown in drawing 2 (d) after an appropriate time, the resist layer 1 1 
is exfofiated 

[0021] Subsequently, as shown in drawing 3 (a), the resin layer 13 b formed in the front face of a 
substrate 10. and the interior of a hole with electrodeposted poryimide liquid In addition, although 
a resin layer may be formed by coating, since the hole where it b smaller to use electrodeposted 
resin, such as poryimide. Eke thb example b also buried certainly, it b desirable. Then, as shown 
I 3 (b). on the resin layer 13. copper foil b stuck and a conductive layer 14 b formed. In 



addrtion. a conductive layer may be formed by plating. And resist platemaking b performed in 
order to carry out patterning of the electric wiring by photo etching. By exposure through a 
predetermined photo mask, and development following rt_ after coating a photoresist, as the 
resbt layer 15 b formed as shown in drawin g 3 <c). and shown in drawing 3 (d). a conductive 
layer 14 b etched and. specifically, patterning of the wiring 16 is carried out Then. Au plating of 
nickel substrate b performed to the terminal area of wiring 16. 

[0022] Thus, after carrying out patterning of the electric wiring to one field as shown in drawing 
4 (a), the part of the hole 12 which ground the rear face of a substrate 10 and was filled up with 
the resin of the resin layer 13 b exposed. Subsequently, as shown in drawing 4 (b). the resin 
layer 17 b formed in the polished surface of a substrate 10. It is desirable to use 
electrodeposted resin, such as poryimide. also in thb case. Then, as shown in drawing 4 (c). the 
pattern of optical waveguide 18 is formed using an acryfic photc^orymer. it b covered and the 
covering layer 19 b formed In thb case, it is desirable to form a covering byer using a polyimide 
system ingredient And the total reflection mirror section of the include angle of 45 degrees b 
formed in the edge of optical waveguide 18 by the processing method using a diamond blade. 
Thereby, as shown in drawin g 4 (d). the substrate for moulting b obtained 
[0023] Where resin b inserted into the predetermined location of the substrate for mounting 
produced as mentioned above in between if needed, the **** module shown in drawing 1 can be 
manufactured by carrying an optical device and an electron device. 

[0024] As mentioned above, although thb invention has been explained to a detail based on the 
ge stalt of operation, it stands to reason that various modification is possible for the substrate 
for mounting by thb invention in the range which b not fimited to the testa It of the above- 
mentioned implementation at ad. and does not deviate from the meaning of thb invention. 
[0025] For example, although thb invention is the description with big dtvieSng optical waveguide 
and electric wiring into both sides of a substrate, when thb b seen from the whole substrate, it 
b a part of configurations. Therefore, what b necessary is just to form an electric connection in 
a field with optical waveguide, if it is when it is better to also make connection of electric wiring 
from a viewpoint of connection with a mother board from the field in which optical waveguide is 
formed. 



[Effect of the krvention} As explained above, the substrate for mounting of thb invention Wh3e 
beaai a substrate for mounting for loading together both optical device and electron device and 
forming electric wiring in the field of the side which carries an optical device and an electron 
device Optical waveguide b formed in the field of the opposite side, and the total reflection 
mirror section b formed in the edge of optical waveguide so that a lightwave signal may be bent 
at a right angle towards the carrier fight emitting part of an optical device from the optical 
waveguide. Since it b characterized by forming in the interior of a substrate the optical 
waveguide pert which connects the total reflection rrerror section of optical waveguide, and the 
carrier B g t i t -em i t ti ng part of an optical device Even if it does not reverse the optical waveguide 
which formed the total reflection mirror 45 degrees, according to easy structure, the lightwave 
signal ki optical waveguide can be efficiently told to an optical device, and the lightwave signal 
from an optical device can be received in optical waveguide. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outlaw block diagram showing the condition of having carried the optical 

device and the electron device in the substrate for mounting concerning this invention. 

[ Drawin g 2] K is process drawing showing the manufacture procedure of the substrata for 

mounting concerning this invention. 

[Drawing 3] It is process drawing foQowing drawing 2 . 

[Drawing 4] It is process drawing following drawing 3 . 

[Description of Notations] 

A An optical device 

Carrier hght enuttaig part 

8 Electron device 

1 Substrate 

2 Wiring 

3 Optical Waveguide 

4 Total Reflection Mirror Section 

5 Optical Waveguide Part 

6 Resin 

10 Substrate 

1 1 Resist Layer 

12 Hole 

13 Resin Layer 

14 Conductive Layer 

15 Resist Layer 

17 Resin Layer 

18 Optical Waveguide 

19 Covering Layer 
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Abstract of JP20021 07560 

PROBLEM TO BE SOLVED: To provide a 
mounting substrate having structure which is 
easily manufactured in the mounting substrate 
for mixedly mounting both optical devices and 
electronic devices. SOLUTION: Electric wiring 
2 is formed on the surface on which optical 
devices A and electronic devices B are 
mounted and also optical waveguides 3 are 
formed on the surface of the opposite side, 
total reflection mirror parts 4 are formed at the 
end parts of the optical waveguides 3 so as to 
orthogonally bend optical signals from the 
optical waveguides 3 toward the light receiving 
and emitting parts of the optical devices A, and 
optical waveguide parts 5 which connect the 
total reflection mirror parts 4 of the optical 
waveguides 3 to the light receiving and 
emitting parts a of the optical devices A are 
formed within the substrate. The optical 
signals within the optical waveguide are 
efficiently transmitted to the optical device and 
also the optical signals from the optical device 
are received by the optical waveguide with 
simple structure even if the optical waveguide 
in which a 45 deg. total reflection mirror is 
formed is not reversed as in a conventional 
technique. 
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